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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND SEMICONDUCTOR 
MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device which 
utilizes a single reference resistor to control the 
impedance of a termination circuit and an off-chip driver 

circuit. j *— i— ' j * 

SOLUTION: This semiconductor integrated circuit device 
is connected to an external reference resistor and 
includes an impedance control circuit for generating 
impedance control codes variable with impedances of j 
the external reference resistor. An input circuit receives j 
an external signal through an input signal transfer line l nj 3 

and forwards the inputted signal to an internal circuit. A 
termination circuit terminates the input signal transfer 

line in response to at least one of the impedance control j _ 

codes. An output circuit drives an output signal transfer 

line in accordance with a signal outputted from the internal circuit. Impedance is variable with 
the impedance control codes. 
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fiiiE-f y tr-^yxfWa- Ftf>3 *>^-=Sr< b k-o£j^LTHulEA*fl-tfra£7 

mmmm<o&*\t. mu yv-yyxMmz-wo^co^-rtvb^izx^x® 

mmm>&*r>4 yt-ryxii. MM ytr-^yxWWa-Ffcfto'tPBSESi'iS 

ffiSM y tf-^yxflWPiaiwi. 

mi4 yv—ryxmwzi-wo-hcDmiJ yv—yyxmwz-wzx-ixmmzti 

hW, l y^-yyxW&b . 
MfEIS 1 i^OftatJES LT15a8 1 >f ye-*>xWIP3- 1 ? 

•yy/y^yfi^ytb. 

Hui&m i 4 yt-T'yxfflWa-Kfc.): -*TiW»3:iiS82*r3N yt-^yxislg&fc , 

«nErt»/-Hfca8SS^. fFfE^OT^sffi^is]-^ y t-^yxsrr* «t a 

lufS^2^K^ai*^¥tTfriSm2^yt-yyaKffl!3-K5r^-r 4*27 

•yr /y^yij^y? b z&tti t mmb-n-m^m i tE»<>^fl^*i5H8gs. 

Ml E^ 1 3 "T^ y t°- ^ y X mSS^ * {4 . —at £ y_itiPfi 

m)rmmmv^y^^^r/zMimmmm. mmimMsn^ ye- 

yy x « <7)3tSnSffi h 5 v y'x 9 £ i Vzmmffl&tj&sZU&tflteM'b 1 fc 
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fon-mttimv ?yis*?&ivzMimmm$sii.. mm. 1 mm^^ ytr- 
imxmoi 

mLmtmicomzwM^tLtzmw.^^ u*;U97 w t . 

■BRE-f yt°-7'yzfflffla- F£H£-f h'&^BB&i: . 

mu&fsfflmtofrkfttiztih T-?&£xmM&&mmz x o -caste fifcffljg* 

imy^f yzwmi. a y\?-yyxzm&?iVTv7&£V7JV?vymwM^z®.-o 

yx©Jila- Hod *>^ ; 5r< t fc-ofc^SUT lytEr-^fti*^ 1 
[M**ll] 

-yymm- yiz* ^xmmztih z t &8mt-rims% 1 0 izamco^m^ * 

USX. 
[ 11*3514 3 

mm*.* ^xm&ztih z t ^sit*^ 1 0 tia&o^atfM * u kk. 



(4) 



[ff£JBi6] 

tciEicWift^'jga. 

yyzmw?- ¥ izx^xmmztih £ t swat -tsa^s 1 5 * y 

[MSOlft] 

BflfES&2 3-FfS±HI8&{i, 

sunns *is m 1 y t - r y x ®s& t » 

MIES? 1 il3RB«>aj*fcJ6!SUT«E» 1 »RM y t-^^M«3- K £»T&£ 

iTvr/y^ytivyft, 

t. iffliE«r^ yv—?yxuma-Y<no-h(F>W.2^4 yv—fyxfflm-Mzi 

miEm 2 iHKs^ai^tiBSf lt men 2«r3M ye-mwo-F SrfBfe^lFl 

s. 

[11*819] 

tnt eh i ftMii 3 nraE'f yt-/yx * (i . zmtmm v^yi/zftuv- 

[ §1*3120] 

. BulEmi^lsl^^tJnSffih^yvX^fciV^tJllMfflffitSlsti. HulEHiJbS 

*3 «H5>r ye-^yx0K^#' ! ?o3tJpSffih7y^^fc itfZBinftlJgifiSI*: 

fM^yiss. 

*U MIE^2#ISIaIE^31SllSffih7y^x^feJ:lXzai[lSffiffiStls(i:. H'jIEHlJb 

[§§^If|22] 
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mtt7i--v7®mmcD-<f yt°-yyxtmtimi&£v : wi2mm<7)j y\z—y 

mzmRm^fttkmte. ^-vwjxf-tvh (mrs> z&tsztzmittm 
1^22 * v mm. 

yxiz^x^Ztih* yv-yyxmmzi-YzmL'thJ yv-yyxnmmt 

zmmmv?yi?x?a xvzmmmmm^. mm yv-yyxmm- 

m^\,z%nx \&hm\my 4 yzwmv. a y \z-?yxm\%w yt-yyxmma 

Krie^niisfc ctyiuiBttj^BSs^)" mmm h y y : jx xvzmtmimfii&it 
. HuiE-f y t °-yyxMM®m>zmi}mm h => y vx 9 a x vzmDmmmz&*mm 
mzffi^itz^x&w&mmttt&ztmmtth^mmmm.. 

CH*I|26] 

m&n'fttm&nmzmiztifcm&w^vtfWTis-f t . 
w&jy v-yyxum - y m 1 3 - f^bii 1 . 

?yx®\m- y &m.-t$>M!mfok . 

fc(i»T3H y\z-yyx%mn- Y\,zfc®LXTivTv?&±V7)vy*7ywm^ : k?i 

zmmm vyyvxtaz. vzMtmmmm mx-ia, imftomza ^xm 
&T)\s7vTt5£TSTfi>yvy®wm^z!&§iXT-?m£74y$:m>L. a ye- 

feasRinKfc: ± o T8ffl$*ifcH£ifctt»rsM' yv-yyxum- yv> 0 

sti, lutein 2 r? - HfS4niHW)3Jansffi ^ 9h xx/zMimmmx^mm 

C 11*527] 

MIE A7J a* -y 7 r S»*» ^ tB * $ ix & m 7 Y V x izfcg I X m fSI & WR ? h M r o - 



(6) 



mm 



wmyj yz&v%t&& 2 m k z £ h iz-sts z t zm®L t -th msm 2 e ta 

[ft»83 

miess 2 ^ffi0i&c7)3tiDfifi h 5 y ^ ^ ct i/zaaiiafflKSSStt, f«f eh 23- 
t5 i vwrntt-ti z t zmm t -t h m& 2 1 Mzimmm-^ * y 

[ff#JS293 

HM^DiBWErypr *>7&$.xfyfry*? yuwm^zfimLXT-fis&u 

€s*f St-^A*0BS*$ 6£*tr£ t fc»ttl:"*-4ll#>H2 9£fEffc9¥2gfM* 'J 
SI, 
IM*«313 

[ 11*5(32 3 

isa»»iii»«o#^tt, frtE-f yv-yyxm®?-viz£->-i:mfflztL&zb 

[St*«333 

MfEigi&fs<o#*<9>r y\z-yyx\t. miTJVTvr&xVTtvyvyU 

wm^tzx ^xm&ztih z t ztmb-thmsm 2 9 ^iek^^ni^ * vmw. 
ymb. 
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[0001] 

fftfcfi, rny^Anrtl^N'X^jSEIK (programmab 1 e bus term 
ination circuit) fcitfrn^ATOfr-f ^ t-^^fflWBUBIB 
(programmble impedance output driver cir 
cu i t) ^^O^f4^«[IIS^aSy' i l £ »^ : E: l JgS^tStc7)-C^I). 

[0002] 

y-f)Vr— (doub 1 e data rate : DDR) ^t'j Sr^OtS^ 
X y f-^y^/l^ftt (channel characteristic) £#ll:LTlii3f 

[0003] 

[0004] 

f--yrramg»wf yv-yym±4 o qaw £W-ts «t dtstji&t&ww 

[0005] 

*yTlMXrtftfTI«r<, t°y^£«(ClfJnt, iftj&emifWMJligB 

[WftXKn^BWpltSSS. 6 6 6, 0 7 8-t 
[NR3K2] *BEH^F»5 , 9 5 5, 894-^ 
[«Ht*K3l #IBfflRF»6. 1 5 7, 2 0 6-t 
. [SittdR4] VmSffim 10-033245 5^ 
[^Offi^l 

[^BH^^uiat-rsnis] 

[0006] 
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[0007] 

mumm^m^tihrn^m^xtam^mm^A ymmv. a yt°-yyxtf 

miJ yt'-fyxfflffla- Ktcfl£oT3Se§ii4 . 

[0008] 

\?-yyx%m?-Y)<z$t^xm&ztih> 

[0009] 

SEt itiwsss i itussk . Birfs^ i Ha^ffi*tee*i' , tiWBW i >v-y yx 

fc±oT9!«iS<iS®2^r3E'f>'t:-^^iaBi:, fSffirtSB^ -HfcStlSSit. Huffish 

mm.mtn-^ yv-yyxtt-rm «re-f ye-jvxtwa-t**) 

££¥ LTIulES? 2 >f y h-y y xmm- F &Wkt& » 277 r/^ ^ 
yftttts. 

[0010] 

ssi: ! ns^r y^—fyxmm- f 1 3- F«£B»i: s ttsaewstsss 

ISSa«6HIft«> ^BWlSfi* tffuf SSiRHIB&K iot SIRS ftfcSBti fctf 
Xr-f&MyJ yHH&U 4 y-e-yyxm9i7>UT>y7t5£V7>vr*7ymwm 

[0011] 

TA* SftSTF l^Afc Jtfl«Wi*#A*Sii«> A2l^y 7 r mi&t , fiiEA^y 7 

r HS&^ffi^sti&ffT f uztzvat ixmtffi iwttifi r^-m&t , isiea 
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mm 



t ^-^zmLxmixtsimy 4 ymmz^&m2®$smkzzt>iz$ts . 

[0012] 

yyx itti i o fcfulfi 15 ^ yv-.yyxmm?- a *>^m l »r£>f y tr-ry 

* i itsst. Butem i jt«s^as*fe:iEaf ltiwejs i "Hne>r y tr- 

IBWraaSfiicSt; W-fc-f y tr-*"yx£*-ri> J; 3 (c. Baffin l y f-^yx 

x«» a - H ^ 5 2 y t - ^ y ^Wffil 3 - H t w i o t W» $ it 4 » 3 
y\:-?yxWbk. miin^ y-VcoV&twiMi^-y WW±t£iffl.-f&&2im$s 

^2T 7T/^ y/j^yfk i-kts. 

[0013] 

*r^$iiM yt-^yx*0»3-K2rl6^'f S>f yt°-^yxftj«l]8&i: . ZilMii 
h 7 y s^? j: iX3fcbnmffi8iiiifS£-^ . flufaw y t-^yxMffli3- no a 

&< £ k-ot^LTiMfiATJft-tfti*^ y*iK3S$*4#«Iil»i: » ZjlMffi h 

yyi?x9&£vzmmmm$s*is?>-. minu®&frh&-h%ti%>mizWL~>x\& 

[0014] 

*#atriS»H8ilEI»i:, @^yt , '-^y^Jffll3-HSr^1-|>^l3-K^[llgS 
y^fcfto-C^SgShS "T^f y tf-^y^SWa- K£S6£-T 3- F3&£@»fc 

-^yxsw 3- ntm?*- iHROBJ: . iwEaaniiMiisiB^feaj^siiir-^tJ £ 
x/mmtR.mmzx-oXMiR^titzm^.ttzii^A y t-*>*w»3- yizvb&lx 

fflwmizi&§iXT~?&m5'< yiwmi. a yv-yyxmmr>i>T-y7t$£v 
tsxvzmtmmmjiSsZ-kZ; »#a*«#<pia. mzMW.®mz£^xiiztRztitM 

yv-yyxMffla- Y<r>o^><r&tn< k t — Hzfc&LX Ml fir - 9 f£ 

it am h^y^'^^fcj: i/3tsus€ffifiii5{i h? tarn 2 3 - f ^tassozitsasffi h 
5yyx? a xvzmtmmmjimzmBtfiizffi'h liz+m x*>xifmmtt~rh . 

[0015] 

AJlZti&TYUXtiXmmmtTtfAJjZti&AJl^ y 7 r®ffik . BuffiA^l^'-y 7 r 
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x»,7T wafr*> m*s*L4 nr y vx izm lt mimmminr? -?mi . 
zm*m Y=>wx?ax xtzmmm^m ^ . mmmmz i. -> rasp ti 

[0016] 

i#&t?ig*niiii08&^ tmm&mmzmzti. mwummz^M w-y 

yxhz^XV&iZtihl MgEJi 

m^mt^ta^tihT-yaxx/^ yv-ryxw®?- wzmLXTivr-vT 

[0017] 

[0018] 
[0019] 

«0»ISSka^6fcAfc«®S (receiver) 110 tm% (driver 
) 12 0fc£*tr. WHBUlOtt, «#fia9>fyTL0tatT^H13UC«t 
Sti *WW»fe^ H 1 3 1 (Cga*ii4ffi# (fftttf . W«HI#. 4fcttTF^«# 

) jwujs**. mmi 2oi4. ft^i*^ vtl i satT^ k i 3 2t3«S3 

[0020] 

fi-fgj*7-f yTLOH(4^ffi0K (temination circuit) 150 

mmmi 50t4, fl*®*?^ (HwLfcV*) fc^ftSSllOJ: 
CO^tO^f y tf— fyX^~ iC (impedance mis match) fc:J;l>ti-fR#t 

mmm&mnEXTbm&ztitz^'y v i 3 3t3smu *«bbwsss»rext 

Hi 2 oii. >r yt-^y^«*PEi»i 6 o-c4«§nfc«»3-Kt±->"CH"*tciM« 

Ltiff->x. 4 yv-yyxmwm 1 6 on jwiaewfflES»REXT<o>f > 
e-^^fcftoTWBii* 1 5 oe* yK-^yx«»r«4ft< . ksus 1 2 0^ y 

[0021] 

^ttassiiiftSBi 0 0(4. -^(ommm^RExrmmLfz^ y\?-yy 
mmm 1 6 0 wtiwa- h(c«ot . n«mf» 1 5 o*w 

[0022] 
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[0023] 

(double data r a t e : DDR 'J L#»U 

[0024] 

®2&mt&b. wfc^ygB2oo(4. T-^tsfgSr^-t^^to^^y-b^ 

7W 2 1 0££tr. HSU*****, ^U-fert^M 2 1 0(4. «*tf>fr (££(47- 
YyJy) tmi.cr>n ( tMtV <y h y 4 » X-ffif&Zti&^h 'J -y^fllJifcKfllSft 
•J-fe/l'fcatr. ^3-^0882 2 OJi. rKPX*jJ:lX*^A>y7rig» 
2 3 0*^ffl^J$ill) ; fTTK^^l^oT^ ; Ey-fe^Tl/-f 2 1 0<0ff^aS?-f4. #lr 
3-^E]g&2 4 0(4. TH^*Jj:V#^y7Tlll»23 03&»4.as*5*t45irH^A 
fcftot-Xt'J-fe/I^W 2 1 OOflteSJR-*-*. !§*Dti§1al5]S&2 5 0(4. S!^ffiLiJ# 
■WcfcWt'J-fert^M 2 1 0*»4>r-^Sr»*ajU» »&a»IMWWijttU-fe^T 
W2 10£r-*&e#Str. 
[0025] 

fgfjfMffl»2 6 0(4. i®»«i|B[lISS2 5 0^A»tti^$fLl)r-^* i A^§^ -f^t 

-r y - hupc n dnc tzsss lx tjvt -v 7°& x xf7°tu3 ri 7 yffflwif- P D 

i. PUi£%£t&, 3j-7-f-y7W»IIIft2 7 0(4. WSfflm®Wt2 6 0*»^>ffl^J$<t 

s 771^7 7 r*5 i vrivw yfflmm^ pdi, p u i (cjes lt tB^m^ea^ -f yT 

L_OUTl~TL_OUT3£ig»rt&. HtfifelfteSb? 4 ^TL_OUT 1~TL_ 
OUT314. ttJfc^S;t?KPAD4~PAD6(C#*j£e$*l6. *7f- yTfflHHUffi 

270^ yt-ryx(4. r/i^r «yr*j itfr^^ywflwt^pu i . pd i oais? 

^$SttfcfcftoT3Se§*id5. ^fUcotvttef&arfS. r-*A:filllft2 8 0(4. 
A^Jft-^5jll7-f yTL_ I N 1 0~TL_I N3 O^MtX^Btl^"/ KPAD4~ 
PAD6C:#*jlS££;h.. A' 7 KPAD4~PAD6fcEpJnSitST-^*j8ftWWIEIB 
250t(SM-tS. ;Ujfift£&?4 yTL_I N 1 0-TL_ I N 3 Ofcti. 

2 9 0jWSSS*ro**. *|S»&290(4. ^yf-mM^-KUPC ifcfc 
■Yytf-TV-XlWflPa-FUPC. DNCfcjegLTIWeU WBH6j&54 y (I2^L& 
t^fiUfc IX<7)t-?XJ)\°\&2 8 otffMto* yv-yyz^-mzX&mtt 
8&mt>t£oizXJ}iitt&74 >tl_ini o~tn_i N3 0£&ss-fS. 

[0026] 

itfDSIitWJBJBttJ^T. ffiOHftllilfg 2 6 Ot5.ttfc*7?-?7M0R2 7 0(4. M 
*{t}L»ffSr*^IMII3BREN*«Stt'fl:S*ifci^fe:»f^U, t-^A^H1K2 8 0 fci 

[0027] 

7KUXtJj:l/^N'77T|IISI2 3 0(4. A7J€#^M7-f yTL_I N 1 1-TL 
_I N 3 1 SrjitT^'-y h'P AD 1-P AD 3(C#«]tlS$ilT^i. r HU^tJilf* 
^A'.y7r0K2 3O(4. A^fttfra*^ yTL_I N 1 1-TL_I N 3 1 SriltT 

]sxcoo%co'fT7YuximTa-y®8&2 2 oizimzti. nrYVMm^-y® 

ffi2 4 0fcffiS3*l.S. A^fl^(3*7 4yTL_INl 1~TN_IN3 1(3(4^0 
SS3 0 0#jSiS£irO^« *SffiHI8&3 0 0(4. A yt-^y^«ffl3-HUPC. 4/S 
144 ye-^yx$W3-h'UPC. DNCCE^LTiJ^L. JWB£ga7>f y (0^L 
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T^mzxm^KmmtxoizAJimmyJ >-tl_i n i i~tl_i n 3 
i£*w&. 

[0028] 

®2iz^uz£ 51:, >*>y hpad 7 izmm-m&mmEXT&zu^j ye- 
>WBBPaiaa»REXTw>f yt-ryxkii^&u:. H5&5*ifc4yt-ry*M*i 

3-HUPCF. DNCF£f&£1-£. ^flfcOWtttftifctS. 7W?Ay>> - X? 3 

3 0(4. ^*^cO^(^oTTQ^'7i>.-ri)C:i:* i "C't^4:d^fflfS;S^. 7W-7 
Attfcft-jTa-HSHRa^SELJSi^^Hr-f h SU?#tO F F S E T 1 . OFFS 

YVisXf-te 7h (mode register set: MRS ) "C^^§tl#l>o t. 
fctt . TO ^ 5 A U * 3 3 0 ^ffecO o is «y ? @S& £ f OT b T *B £>&<Li:t4. 
;<^»<0aSO*Ii8*«fO*t*JV^i^C*S. ii#«3 4 0(4. 3-HHtRfl-t 

sELtyesLTTOM ytr-ry*3-i<a40»3 1 o«>»nfc>f ye-^y^WWa 
-hupcv. DNCv^^(4@S>f ye-^y* a- h&£IhII&3 2 oowm^y t- 

^yX$iJffll3-KUPCF. DNCF*>f yt-ry^BWia-HUPC, DNChLT 
SiR-frS. aBre*lfcffl»3-KUPC. DNC(4. B^»GI§&2 6 0fcJ:tf»SHg» 

290. 3 0 0fc:fijS$fl4. 
[0029] 

ja±oRW«)j: 3 mmm 90,30 oo>r ye-^yxi4. stR^n^^n 

-hupc. DNcti-5TS3ESii*klB|i*t:. *7f-yrwwii»27 o«)-f ye- 

$&2 9 0 , 3 0 0<7M y\£—?yzist;V*7l"y 7iB»BJ»2 7 o*>4 y t°-^yx€r 

[0030] 

03(4, 02CJkL*:^M yb-^y^3-H^HIK3 1 0^)32 U^ftOJBHR 
fc*LTV>4. 03S#!S-r4k. flBE>f yt-^y^3-Hffctia»3 1 0(4, JBlfc 
J:t/S&3Jt&&3 1 1. 3 12. Sglfc4:t>'lf?2;Wy*3 13. 3 14. tiXTM^ 
y\?-yyxWt,3 15, 3 16. 3 1 7££tf. 
[0031] 

SHttlRSI3 1 1(4. M'-y F'PAD7cO€ffi* i 0T^«PmEVREF (fiFlRtf. VD 
DQ/2) i0*V^A»*«ai-f*. mi^^y^3 13(4. % 1 tttttt 3 1 1 Oiitfj 

tje^LT^r^ ye-ry^iwia-HUPcvftjitfi. n 1*54 1^2^^ y 

t-yyx0ffi3 l 5, l 6?)**tfW yt-?'yx(4. ssi*»7y^3 l 3*»4>ffi*$ 
<i*^ras>f ytr— ^y^fWPa-KUPCVfcioTSai**!*. >itf)4d&i!rfft4. ^ 

-/ hp AD 7«0«E3&qeWEVREFfc*44 , C*KgL , C^f iiitH^t. 
$ 2 jfc«* 3 1 2 (4 , F*3gCy - H N D 1 0 ffMEtf* v HP AD 7 <?5*E J: *) ^ 

twatti. ®2^>>y^3 14(4. m2im^3 1 2com,wzmix^^ yt-y 

yx«»|3-HDNCVt«4-tft. JB3^rs>fye-^y^i3»3i 7*M ye-^y 

X(4, »2*^y^314*»i!>ffl*S*l6-fye-ry^«fi3-HDNCV(CioT« 
!5$*l4. ££>J:3&»fft4, rt»/-HND 1 0«a' 7 KPAD7«*Efc*4 

[0032] 

miii. 9\^W8msREXTifi2 4Gt®M'ftllf. "TSH ye-^y^0»3 1 
5. 316. 317*5**14. JHKB3 11, 3 1 2 fctf^y* 3 1 3 , 314£>ItT 

24 0QO4 yt-^yx£^*J: otefflWSh*. 

[0033] 
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zcommnmmiz&^x . mit$£xf&2#'}>f 3 1 3 . 314(4. 7t' 7 yt«/t 

/¥*)Vi]*7V9 ( 7-b i t up/down counter) tM„ ^Oi^, 
^ yf-^yx»-HUPCV, DNCV<7)&*(4, 7-t'-y h3-K-CS>-l)o 

L*>U *^2*5v^t. ftJjfln-KUPCV. DNCV*>'c:iii;$fjll$ti^uc:t(i s 

[0034] 

H4AfcJ;tf@4Bte. H3(^U:TOH yt'-^yxia^lg&co^I^-tBSS 
BIT* 6. TOM yt-?>X|IIg&3 1 5£jj*tEl4A£#!S*4i:. ^ y f 
-/yX0g§3 1 5(4, TOM yt'-?yXf5W3-Ffi^UPCV<6>~UPCV< 

%AW—yV7.Wk2> 1 5OPM0S h7y^^lWP~6 4WP(±, Zjtjufi^h 
?y : JX? (binary-weighted transistor) X'fo*). TOM V t°-?*yx|e]g&3 1 5c9jg 
S^l R~6 4R(4. ZMtmmBMs (binary-weighted resistor) ?£>4. TOM V 
t-^'y^$ljffll3- Ffl^-U P C V<6 >~U P C V< 0 ><7)MiRWtc%&MZ1j£-oX~ 

mtmmhyy : Jx?fi?MfRmz%&tt.zti. -e^n. TOMytwyxB8&3i 5 

[0035] 

TOM yv-yyx®&3 1 7 H4 b £#M-f 4 fc . TOM yb-^'y^mss 3 

1 7(4, nT^yt-^'y^SlJfflln-Hfi-f DNCV<6>~DNCV<0X3«-^*fJS 
-f4#t?)NMOS F^y^^&i^mtilfff^if. #M^)NMOS r- ^y^'-X^fc it/ 

££iS§(4, rtgpy-FNDl 0fciftfimEi:«cii?ii(C5l^$^iT^I». TOMyt- 

^'y-X[sIlfS3 1 7CONMOS YyyVX? 1WN-64WN(1 ZjtSnSffi r- yy : JX9 
Xh <0 . TOM yt-m0B3 1 7 OSUlU 1 R~6 4 R(4. ZJttftMga^-Cfc 
4 . TOM y t-r y^WW 3 - 1« fi#D N C V< 6 >— D N C V < 0 >tf>3HRflWr*Stt 

ftfcffioTZ3lM«h5y^^*q^fcyStt'fkSii. ^ossm. TOMytr-^y 

^0»3 1 7J3*ra9BHStS»REXTi:R-*>f 
[0036] 

H5(i, H2fcjSLfcHje-f yt-ryx3-K?i£[s]g&3 2 o<oiicr>$m<mmz 
*t®®mxhi. 

[0037] 

!5£#srf4i:. H5t4 yt-^yx3-H^lslS&3 2 0(4. gW>4>*iAHItcft-3 
TH5fc4 y tr-*>*M0P3- Kft-tU P C F < 0 >~U P C F < 6 >**WWBEVC C 

^y^3-r-'^±|sIS&3 2 0(i. @^yt'-ryx»a-FUPCF^ha5r-^^ 
<t oT7o/5A $ii4i 0 fc«Wt$ivc t> X \\ Mfe4 y^-yyxa- F»£|I|R 3 

2 0(4, ENtoSLfc^fcRSfcO^-C. i^(4±fE^7°o^7A^TH^-f y tr- 

^y*fH»3--KDNCF£3i£-r4. ££(4. >fyt-^y^W»3-HUPCF(i, 

|3]-^3-Hffi&Wr4J:d(^ye-^y^»Jffli3-HDNCFt tTffiffl^ii'CtJ: 
[0038] 

16(4. l2t^L^^0g&34O<?DlO^||ift<?3^Sr^-r7'n-y^iaT'fc4 <( 
[0039] 

H 6 jHJR[sIi?&3 4 0(4. MI. fltf.Hri4ffl02 : 1 v/P?-7V ? "9" 

MUXl~MUX14tKI*Sil4. "^Pf-Tl^-tf-MUXlfcL -f^WINVlO 

fceay-FTGio, T g 1 lxm&zti. mmiz^itzxdizmsztix^h. m*) - 

<0-?/P-fr^?^MUX2~MUX14 7Wl/^tMUXl i:|5]«(;^$il4 
. -?;H-7U?+rMUXl(4, TOM yt-^V-xa- r-'2££®S&3 1 Oj&»fcifc&$*i* 
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jttmhWM yv-yyzm?- f«*u p c v< 6 > t asg-f yv-yy*?- h 
s. ?/wf-7V?-9-Mux8ii, TOM yt-^y^3-bmia»3 i oa^asasft 

H»t an 3 2 o a* s *i* *«?* h m%A v t - y y xHHua - fs#d n c f < 

[0040 J 

=3- K«mi#s e Ltfu-uoux'hm. mw.m3 a o i±. yt-yy* 

3-K^4@K3 lOA^aj^StLS^^^tr-^yx^ffli^-HUPCV. DNCV 

v-yyx a- \t mm® 3 2 o # & hia s *is @£4 ^ - ^ yxum- y u p c f 

. DNCF^SlR-f^o 
[0041] 

0712, B2 fc*LfcK»SO»0R2 6 0 1 otf>^tf>JB»£*1-BRH"C** • 

[0042] 

H7^#5s-rsfc. iEBf!i»0»2 6o«. m2<Dm.m3 4 0i)^ia^ti^ y 

\Z-yyxW*3- H U P C , D N Cfc ixm 2 coSffliiteEK 2 5 0 *»6 as* 3*1* T 

— ATA OU TtfXK thtl. 7>VT y Tfc J VrMffJ yWmft P U < 6 >~ P 

U<0> PD<6>-PD<0>*«4i"4. W*««a*2 6 0tt, Miif, 7»D 
NAND?-hG10~G16u 7»0NORy-hGl 7-G2 3, 7ffl*MyA*-? 
INV1 l-INV17?r#^ HffitC^U^idKaHSSil'C^S. 
[0043] 

^-?DATA_OUT# '1' N A N D y- h G 1 0~G 1 6 OSMJfST 

p U<6> _ PU<0 >00 -y ?wmm$M y v-yymw^-vmv p c < 6 

# "1 01010 1" T'^SiSf. r^Tv7l!«i#PU<6>. PU<4X PU<2 
> pu<0>ii#'?n-^;W^ , 9. T/PT-y 7°$iJffllfi-tPU< 5 >. PU<3>. 
PU<l>li^A^OH:W. r-^DATA_OUT*t 'i' NOR 
jf— y*Gl 7~G 2 3 *>BI***P D<6>~PD<0 >Ji«J3M yt-^VXlM3 - 

[0044] 

f-^DATA_OUT*5 'o' NORy-bG 1 7-G2 3COth^H^P 

D < 6 >-~ P D < 0 ><9P V «t9 #Mt . TOM * y XUm - Kfi^D N C < 6 
>M)NC<0>^fcfi^T8W>«l4. Wi-tf, -BI^yt-^yX0JfflI3-FDN 

ca* "1010101" tfcfti*, r;^^yiWfl«S#PD<6>. pd<4X pd< 
2> PD<o>U»'»Mi^w: ! i;!). rw r >>y««WPU<5>« pu<3> 

PU<l>i4*«0-I^WCSrt. f-^DATA_OUT# '0' NA 
N D y- h G 1 0 ~G 1 6 <7)&m^P U<6>~PU<0 XiTOH y t yX$OT 

[0045] 

OJbORWOiat, 77PTyrWWt^PU<6>~PU<0>li, f-^DATA 

_OUT# '1' ^rae^yt-yy^wwa-HUPcttE-j-r^WfciStt 

fcSft r;^ytU1W8#PD<6>~PD<0>tir-^DATA_OUT*s '0' 

>y 7WM» P U < 6 >~P U < 0 >{± , 7A#*7 y*IWi#P D<6>-PD<0>t 



t 
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[0046] 

WRteTfitfn 7 7 UTS) 08 Kli-oW >y F P A D 4 CN3 LKffifSMm 

H 8 fc* Lfc»JS i: mtWteH-tsHWc . 
[0047] 

S8£#»g*Si:. *7f-y7l0S&®K2 7O«:, A'-y FPAD4fcJ8a«t65i'ifc» 
&fflL Witf. 6i^7f77»7'D-y;OCDl-0CD6?:ttf. *7f"y7*W 
ij7o 7?OCDl~OCD6^li, IEI!)$fJfflI[sISS 2 6 0 m& Sflft 7*/PT -y 7*J3 
it^r^^yHNjfWI-^PU i . PDi (i=0-6) CJE^LTA-.y HPDA4 (±tz 
(4tt3*ft^Sii5^yTL_OUTl ) SrfBSrtS. *7^--y7°|giJ|7o-y 70CD 1~ 
O C D 6<7)#* (± . 0 9 £5* ItzX 0 \£&&%iXk.zmSSm. Y?V : J*9 ctl^ZitSP 

mmmnxm^tti. yv-yyza-vjtgzmm 1 o£owcBigiU:.fc 

WmE.VREFb^v FPAD7<omE#-gcfSi$. *T^T y tWyxmiS 
3 1 5ldWra»«aaa»REXTi:|a|-*>f ye-^XS^TtS. 7VP7-y7lW»»9- 

pu<6>~pu<o>£ itWMT*} ywm!% p<6>~pd<o >tf*r£A y f- 

^yAli!l»3-Ffcftr>Ta^K^1'fc3ft.Sm\ ;t7^--y7°i8!j7o-y 70CD 1 
~OCD6c7)«-^l±^a5£*ffifiLlsREXTt|5l-^ ytr-7*yx£*-f4. Witf. 
2 4 0 £2<Waa6!S£fiE»RE XTj&«ffiffl$it&l§. *7f •>/ 7°Ig»7n >y 7 OC D 1 ~ 

OC D yV-fyxtgmz- FCftoT 2 4 0 a<M yf-T'yASrW-fs 

. 6 fflO* 7 f - . y 7tgiJ7"n >y70CDl~OCD6 n° -y F ^M^JjSfe $ ilT V (0 

x\ #a' 7 h < ^tt#ffl:fjflPWS£5 4 y) itAOQM yv-yyxz%th*7j- 

•y 7%SM?|ft 2 7 Ofc J: o T B»$ *l4 . 
[0048] 

Stf, 08£#B8t£i:, &3»&2 90(£. A-. y FPAD4£fd2A7Jf|-tf3*5-r 
yTL_INl 0^M?iJiiM$fL7t4ffl^ffi7'n y7ODTl~ODT4 5:#O. K« 

7n>y 70DT1— ODT4 ti. >f y t?-7*yxiflJtiWi-f UPC KJCS LTA^Dfi 

4*63854 yTL_INl OSr^S-fS. »«7'n-y 7 0DTl~0DT4O*«Ji, (1 

1 o i a tists$ titzzMimm f 5 y y 7 7 *> i v~ m iamtmrn^x-m^. $ 

til. yv-yyxzi-F%&.®8&3 1 Olz-o^xmiltzkolz. mwmEVR 
EFtA' 7 FPAD70«BEj&M8rr*i$. "51^ ye-*>*El»3 1 5ttfti%*& 

St»REXTtR-^>fyt:-^y^*irf4. 4 yt-7y7#J$3-Fft-fuPC< 
6>~upc<o>ti. ^<<yf-7*y7.»]p3-Ffi-^>ii--e$)SiOT. &S7*o 
•y70DTi~ODT4?)&* (£4^¥J&ffi8R e x t t 11-3: -f y t - 7" y* £*-f 

i), wit/, 2 4onm®mmm$sREXTtfmmztLm, »s/n 7 ^oDTi 

~ODT4<7)#«tt>f yt-^y^fflW3-FUPCtfl!-3-C2 4 0£JtfD>f yf-^yx 

Srtff $. 4ffl£>fctf7*n -y 7 ODT 1 -ODT4* 5 #^7 F£M^Blii£SiXTU-i><9T' 

. «-A-.y f ( ifctt&7Jjm#fi33S5>r y ) f±6 o q<7M y t-7*y^^^rf 4*fflni» 

2 9 0fcJ:^TKii$iiS. 
[0049] 

08fc*U:&»&2 9 0(±. 0 2 OjBS?ig» 3 4 oa»&as*§*i44 yt-7>7 
MWa-FUPCfci^TWliPSiiiiofcflliSS^iTV^. L*»U &*Ei&2 9 Ott 

. Hi lt^LfcidJc, aR0»3 4o*>i?>aj*Siii>fyt-7*yxii!i»3-Fup 

C s DNCfcJ:oT«l»$<t4J:5tcail«$n'CtJ:V\ *3WStc*J^t, &M&2 9 
0*^iitW$n^^;i:(i. Z(Dftm<ffi%n3m$fto%lZ&^X£tyX'fo&. A 
*«^fi»5'f yTL_I N 1 1~~TL_I N3 1 £»S^*fcfca02OiR«|Ilil3 0 
0(i. 0L&^#\ 08. 010. tJitfHl lliZTfiltzmfSLiiR-izmfSLZtL&zyii. 
. C^^^*^»»S:«rO#fc:*JV^iWCft4. Uc^t. 0 2 3 0 

0 fctt*4 WJIUtfWW-* . 
[0050] 
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[0051] 

i/tr-^y^WWa-KUPC f, dnc Fifcii^nK'f yt-^^Wia- 

H U P C V „ D N C V iMBR? h 7"n >f v A V 1/7. 9 3 3 0 # 7*o 7 =j A $ tl h . 

ZffmwrmmziD^x , 7W7i^v'7>?3 3 0te. ^S>f ytr-^^Wfia-F 

3 0(2o-l^/I/^3-KS^fi#SEL£fl4-f 6. iWiat^EI»3 4 0**»TSM f 
t-^y^n-h'5^lHlffi3 1 O^fflTjUPCV, DNCVtfaHRSiiiiSfcl"*. ^ 
^ yV-j?yxa-Y%&®$k3 1 Oli. A>y FPAD7fe31l6S*Ut5MHBWfiSE» 
REXT<?M y K-^yAfcfi!oT3SE$il* nnfiE'f vf-^yxi«3- HUPCV, 

34 0Srilt:-C^ffilEl^3 0 0, 2 9 0&J:tf^§l»igi&2 6 OfcfcgSfi*. 

IS 3 4 o ttt'f ^t-^yxiwa-H u p cnfrtftmztix i> x v*u -f yt-^y 

JlftMf 3-b'UPC. DNC <7)ffijtfWM£tlX i)£l\ 
[0052] 

&SHI8&3 0 Ofi, 4 >tr-^yxiB»3-HUPCfc:iGSUrA*fi#tsiS5'f >T 
L_IN1 1~TL_IN3 1 *«EIR2 9 0«. 4 

yt-^y^«!l»3-HUPCfclESLTA*ffi^tK2i5>f ^TL_I N 1 0~TL_I 

24 0fl<OiWrae(^!)ESREXT*<^«yHPAD7tCj^3<l4ll*. &3»82 
2 9 0.30 0W#««4»«^n 7^0DT 1~0 D T4 jGWJ&f*'* v 

h (*«4A**^W6ai5>fy) t=j^aaas$*i.. m/07?odti-odt4^ 

*^h$SPJ£ttS§REXTfc[^-^yt-^y* (fl*tf. 2 4 OQ) 2r*-fl»<t3 
[0053] 

Cft^lEpfC. SffiHft 3 4 0 fc X -> TWSftfc-f f t-^ > - H U P C s 
DNCtt. K»iW»iaill2 6 0K:ejlSn6. IBiJj$iJfflI|llS§2 6 0{±, K*ajlJWmfc: 
, !SflIflMilIK2 5 0A>(b«f-^DATA_OUT(:«-3tr;l'777^fclir;^ 
yftMg^pu i *fcttPD i ( i =0-6 ) £f&&U 7}V7<vTtt*ZTiHr*?>m 
Hfflt >f yf-^yx^Jfflln-HUPC. DNCfcR— Srn-KtffiHr-f*. 24 0 

nm®mmm$5REXTtf^-v KPAD7£gi&s$*isii^ *7?-«y7Wiii&2 7 

0(i4 0Q^yt°-^yx^*-TI.„ &€ft<b. *^)R««)J:^fc, *7f-yrffi»0 
K£ttlfcrS6fflW*7^>y7W7*n-y70CD l~OCD 6»tS^7 H <4fc 
tt{tS*^#tKBI5>fy) fcMflS8SS*U *7*?7TO/n-y?0CDl~0CD6tf> 

^-^^a^^SiSREXTfclsi-^-f yt-^y* (#UJf, 240&) £*-f£J: 

[0054] 

HAffiUIMWfciJ^T, HS[U!§3 0 0fcJ;lA'^7f--yr|g|!)[ISS2 7 0(i. 

hi a yv-yyxtm-i x 0 izmmztiM y v-y>mw?- ku p c , d n c 
izi^xfrnwrnati*. nwz. m^m^mza^x. &»&2 9o, 300 

C. DNCfcioTWfP&fc*. -f^t>*>. |*»&2 9 0, 3 0 OtfM V \Z-?VX\t 

. WRZtitzJ yt°-^yx$il0|3-h'UPC. DNCfcioTSSSSfifcfcRWfc*? 

f - «y rranmK 2 7 0 054 y t --yvx i>mmtit:mm- hupc d n c fc«k -> t 

F»t»3 10. 4fctt32 0*3HffltT««liI»2 9 0. 3 0 0<7)>f yu-^yx*5 «t 
V*7f-y7lE»III»2 7 0<tM yt:-^yx*rai§t:IBttSii:*«T|g'C*4. 

[0055] 
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mmz^i-yu ? ? mx-h & . 

[0056] 

m8lZ*tffitiLMtm%^X. H 1 2 IiZtf Ufc:fr 7 f* 7°IB®J|I1SS 2 7 0 ' (±, 
#7f-?7W7^7-OCDl£f0ffll/C2S«S*U *7?-y 7»0K2 7 0 
yf-^yXli. *7-fe-y hSURft-fOFFSETCh O F F S ET 1 £ffi!-oT8£Sffl£P 
SS*l#6. S4>fc^*WfcBffimUf. H 1 3 ?r#«B-r £ b . * 7 f- y7MHlg&2 7 
O'ti. 7VkT -y 7°n5PUL L_U P fc 77ky"'7 yS&P U L L_D OWNTHMfc&ili . 

7VU7 7/»PULL_UPtt, BIBfe* L£ J; 3 (3ttS3 tvfcZMbmA YyyVx? 

6 4WP/N-1 WP/NfcJtfZjftBDMflSifiS&l R/N-6 4R/N£-£&. 4 0^ 

cm >t°-yyxtti-z>*yi--vTmw)®&27 o'zmtt&tzMz. zmtmmh 

7yy'X^6 4WP/N-lWP/N)l H8^t^ZitJl*fflh5y> ;; 7.^Sr l/(c 
WgWfcyH/hLTJglftSfUtCiiT* 1 ), ZjtJnSffiffiJjiSllR/N-6 4R/NU:. H 

M&hy > : JX? 6 4 WP/N- 1 WP/Nl4*tJ6-f 4 771^7 -y 7°$iJfJPfi^P U< 6 >~ 

pu<o>fcJ:-5T#«W»3*u -toe*. 4 0Qcr>4 y¥-yyxtt-tz>j-yi--y 

7*8ttlslfft2 7 0 ' £SItT/^y H P AD 4*W$ill. . 
[0057] 

7VkT'yrgPPULL_UPJ±. ERBte^Ufc* 5fc*«Sftfctf7-fe-y NJSSlSsOF 
Rl~0FR7£J:t/:*7-fe-y h N7yyX^OF T 1 —0 FT 7 £3 ;t7-fe 
•y hh7y^7.^0FTl-OFT7(±, ^"7-fe-y hiSJRfl-f-O F F SET 1 HioT* 
SlfciBWSilS . *7-fe -y hilMt-tO F F S ET 1 tfftmtZtllti^MZfc^XTfr 
7 ••/ TUP U L L_U PfM y tr-^XXaqraES flflte . *7t7hh7>yX^OF 

Ti~OFT7tt, H-fcilfcfrfi.kdK:, ifcl£ia^tt£#*4J:3fc:*R3*i 

[0058] 

ffl h y > ; JX? 64WN/N-1 WN/Nfc itf "aanfiftfflffiS 1 R/N — 6 4 R/N 
fc*tr. 6 0Q<7M ye-^y^iqfirf 43r7f-y7*WttllI»2 7 0'£l£&-f 
. ZitMiih7y^7.^6 4WN/N-lWN/N{i. H8 fc^L^ZjlMI h 7 > 
^77 £ 1 /Nfc«EWt«/M,TJRSS*L, Zjftftftttffiftft 1 R/N-6 4 R/N12 

9y>-'7^6 4WN/N-lWN/N(i, ttJ&t &7)W7 yMWIE^ P D< 6>-P D 

<0>c:J:o-c&*$iJ{SP£ft, 6oa<r>4y\z-y>xtt-$-%,*yi-v7Wmmii2i 

[0059] 

T^r^ySPP u L l_d OWNli, HffifcjSLfcJ: d CjSSg£to::*7-fe >y hffilalg 

0 F R 8~0 F R 1 4 *J Xtf^y-t >y 1- h 5 V VX 9 O FT 8~0 F T 1 4 £ $ 
, *7*7hh7yy'X^OFT8-OFT14(l *7-fe-y hSSWif-OF F SET 2 
fcj: o "CftjlfcttPS^i . -y hSSWI^O F F S E T 2 0*iSttfl:$*lS J&Wfc 

%^X7)\s?^yUPULL_D0WNV4 yt'-?~yXtfm&Ztlft&. #7-fey h 1- 

7 yy'XfOFT8-OFT14(t RHSrtteKr*-* J: ifcfckzasinSIfcW'* 

4i5fcieSSnftft. Httfc, *7*yM£ffi»0FR8MDFR14fcL 
[0060] 

StXHl 2*#SW4i:. 08£^-f*ffi!cfcJI&-3T. Hi 2 fc* U:R«0B2 9 0 ' 

(i. #-^S7 r o-y70DTi^ijffltT^$ix, mmm2 9 o' <r>4 y\z—?y 
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